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(54) ACTIVE MATRIX SUBSTRATE AND LIQUID CRYSTAL DEVICE 
(57)Abstract: * 

PROBLEM TO BE SOLVED: To provide a high quality 
color liquid crystal display device in a delta array. 
SOLUTION: A delta array is constituted by periodically 
arranging pixel regions (P11, P12 and P13) having pixel 
electrodes (12) corresponding to red, green and blue 
colors in an X direction while making the.three colors as 
a unit and arranging the regions to be deviated for 1/2 
period at odd and even number stages in a Y direction. 
When only the pixel electrodes of regions (Pi 2, P22 and 
P32) corresponding to a same color are connected with 
respect to a same source line (S2), the regions are 
arranged in left and right alternatively With respect to the 
line. Among pixel regions arranged* along the X direction, 
relative positions of a TFT (11), pixel electrodes, a first 

electrode section (C1) and a second electrode section (C2) of a holding capacitance (CS) are 
made the same. Among pixel regions arranged in the Y direction along source lines (S1, S2, 
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etc.), the relative locations of the TFT and the pixel electrode are inverted left and right every 
other stage. However, the relative position relationships of the holding capacitance and the 
first and the second electrode sections are made the same. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more gate lines prolonged in the direction of X, and two or more source lines 
prolonged in the direction of Y which intersects perpendicularly with the direction of X, Two or more 
pixel electrodes arranged corresponding to the intersection of said gate line and said source line, Two or 
more thin film transistors which have the drain field electrically connected to the source field electrically 
connected to the gate electrode electrically connected to said gate line, and said source line, and said 
pixel electrode, and have been arranged corresponding to said pixel electrode, It has two or more 
retention volume capacitors which have the 1st polar zone electrically connected to said pixel electrode, 
and the 2nd polar zone electrically connected to the gate line of the preceding paragraph, and have been 
arranged corresponding to said pixel electrode. The pixel electrodes which adjoin each other in the 
direction of Y among two or more pixel electrodes electrically connected through said thin film 
transistor to the same source line The active-matrix substrate characterized by the relative formation 
location of said 1 st polar zone to said 2nd polar zone being the same among the retention volume 
capacitors electrically connected to the gate line which is arranged and adjoins so that it may be located 
in the opposite side on both sides of said same source line. [Claim 2] Two or more gate lines prolonged 
in the direction of X, and two or more retention volume lines prolonged in the direction of X, Two or 
more pixel electrodes arranged corresponding to the intersection of two or more source lines prolonged 
in the direction of Y which intersects perpendicularly with the direction of X, and said gate line and said 
source line, Two or more thin film transistors which have the drain field electrically connected to the 
source field electrically connected to the gate electrode electrically connected to said gate line, and said 
source line, and said pixel electrode, and have been arranged corresponding to said pixel electrode, It 
has the retention volume capacitor which has the 1st polar zone electrically connected to said pixel 
electrode, and the 2nd polar zone electrically connected to said retention volume line, and has been 
arranged corresponding to said pixel electrode. The pixel electrodes which adjoin each other in the 
direction of Y among two or more pixel electrodes electrically connected through said thin film 
transistor to the same source line The active-matrix substrate characterized by the relative formation 
location of said 1 st polar zone to said 2nd polar zone being the same among the retention volume 
capacitors electrically connected to the retention volume line which is arranged and adjoins so that it 
may be located in the opposite side on both sides of said same source line. 

[Claim 3] It is a color liquid crystal display using the active-matrix substrate indicated by the 1st term of 
a claim, or the 2nd term. The 1 st color filter train by which the color filter of the red formed 
corresponding to said pixel electrode and three green and blue colors was periodically arranged in the 
direction of X by making said three colors into one unit, It has the 2nd color filter train which adjoined 
said 1st color filter train in the direction of Y, and was periodically arranged in the direction of X by 
making said three colors into one unit. Said 1st color filter train and said 2nd color filter train The color 
liquid crystal display characterized by being arranged at the condition that only the distance equivalent 
to l/[ of the period of said one unit ] 2 period shifted in the direction of X by turns, and connecting only 
the pixel electrode corresponding to the color filter of the same color through said thin film transistor to 
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the same source line. 

[Claim 4] It is a color liquid crystal display using the active-matrix substrate indicated by the 1 st term of 
a claim, or the 2nd term. The 1st color filter train by which the color filter of the red formed 
corresponding to said pixel electrode and three green and blue colors was periodically arranged in the 
direction of X by making said three colors into one unit, It has the 2nd color filter train which adjoined 
said 1st color filter train in the direction of Y, and was periodically arranged in the direction of X by 
making said three colors into one unit. Said 1st color filter train and said 2nd color filter train The color 
liquid crystal display characterized by being arranged at the condition that only the distance equivalent 
to \/[ of the period of said one unit ] 3 period shifted in the direction of X by turns, and connecting only 
the pixel electrode corresponding to the color filter of the same color through said thin film transistor to 
the same source line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . . 

[Field of the Invention] This invention relates to the component structure of the active-matrix substrate 
used for a liquid crystal display, especially the structure of a retention volume capacitor. Moreover, it is 
related with the structure of the color liquid crystal display using the active-matrix substrate. 
[Background of the Invention] The fundamental structure of the color liquid crystal display using a 
active-matrix substrate is shown in drawing 1 . the gate lines GO, Gl, and G2 prolonged in the direction 
of X in the front face of a substrate 10 in drawing 1 - with ... the source lines SI, S2, and S3 prolonged 
in the direction of Y ~ these ... and source lines SI, S2, and S3 - the ... and gate lines Gl and G2.and 
G3 - the thin film transistor (it is hereafter called "TFT".) connected to two or more pixel electrodes 12 
arranged in the location corresponding to an intersection with and each pixel electrode 1 1 is formed. 
[0002] and a selection period Gl and G2, i.e., gate lines, and G3 -- the liquid crystal part by volume 
CLC which consisted of liquid crystal 30 enclosed with the common electrode 26 formed in the opposite 
substrate 20 at the period whose TFT1 1 is an ON state, the pixel electrodes 12, and those gaps by the 
signal from ... the source lines SI, S2, and S3 - the picture signal supplied from ... is written in. The 
picture signal written [ the non-selection period, i.e., the period whose TFT1 1 is an OFF state, ] in the 
liquid crystal part by volume CLC on the other hand at the selection period is held. 
[0003] Here, in order to perform the high display of grace, it is called for that the maintenance property 
in a non-selection period is good. It is effective in it to form the retention volume capacitor CS in 
juxtaposition electrically to the liquid crystal part by volume CLC. About the retention volume capacitor 
CS, the configuration which forms the retention volume capacitor CS between the gate line of the 
preceding paragraph and the pixel electrode 12, or the configuration which forms the retention volume 
capacitor CS between the retention volume line (not shown to drawing 1 ) formed separately and the 
pixel electrode 12 is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] thus, the constituted retention volume capacitor CS, the pixel 
electrode 12, TFT1 1, and others accompany - **** -- ** -- the pixel fields PI 1, P12, and P13 ... is 
constituted. In addition, although the pixel field is not formed between the pixel field PI 1 and the pixel 
field P31, there are also that by which the pixel field for blue is formed in the field, and a thing in which 
the dummy pixel field is formed here. The color filter 21 is formed in the opposite substrate 20. 
Generally a color filter 21 consists of the red filter R, a green filter G, and a blue filter B. These red 
filters R, the green filter G, and the blue filter B are repeatedly arranged in the display screen by making 
them into one unit. There is a stripe array, a mosaic array, or a delta array as array of a color filter 21 . 
Here, the color array pattern of a delta array is shown in drawing 12 , and an example of the color array 
pattern of a mosaic array is shown to it at drawing 13 . In such a delta array and a mosaic array, since 
each color element distributes to homogeneity in the display screen, there is an advantage that a smooth 
image can be displayed, as compared with a stripe array. 

[0005] As a liquid crystal display with which the delta array was used, there are some which were 
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indicated by JP,3-64046,B 3rd Fig. A, and there are some which were indicated by this official report 
8th Fig. C-F as a liquid crystal display with which the mosaic array was used. 

[0006] Three pixel fields P21, P22, and P23 corresponding to the red filter R, the green filter G, and the 
blue filter B make them one unit, and that for which the delta array was used among the liquid crystal 
displays indicated by this official report is periodically arranged in the direction of X, as shown in 
drawing 14 . However, the pixel fields P21, P22, and P23 in the pixel train of an even level eye shift 
only the distance which is equivalent to 1/2 period of said one unit to the pixel fields PI 1, PI 2, and PI 3 
in a pixel train or the pixel fields P31, P32, and P33 of an odd level eye, and are arranged. For this 
reason, between the pixel train of an odd level eye, and the pixel train of an even level eye, they are the 
pixel fields PI 1, P12, and P13... Only the distance equivalent to a 1.5-pixel pitch has a center position in 
the condition of having shifted alternately with right and left. 

[0007] Since any pixel field has the the same basic configuration, the pixel field P21 is explained to an 
example. In the pixel field P21, the source field 1 1 1 of TFT1 1 is connected to the source line SI, the 
gate electrode 1 13 is connected to the gate line G2, and the drain field 1 12 is connected to the pixel 
electrode 12. 

[0008] Moreover, the 1st polar zone CI electrically connected to the drain field 1 12 and the pixel 
electrode 12 of TFT 1 1 and the 2nd polar zone C2 with the structure jutted out of the gate line Gl of the 
preceding paragraph in the direction of Y are formed in the pixel field P21. As for the ingredient of the 
1st polar zone CI, the doped silicon silicon film is usually used. Through the dielectric film, the 1st 
polar zone CI and the 2nd polar zone C2 counter, and are arranged as mentioned later. Thus, the 
retention volume capacitor CS is formed between the pixel electrode 12 and the gate line Gl of the 
preceding paragraph. 

[0009] moreover, each source lines SI, S2, and S3 - while having extended bending ... in the shape of a 
crank in the direction of Y, in order to make unnecessary the complicated color change-over circuit for 
supplying two or more chrominance signals to the suitable timing for the same source line, to the same 
source line, only the pixel electrode 12 of the pixel field corresponding to the same color is connected 
through TFT1 1. Therefore, the pixel field corresponding to the same color will be arranged by turns on 
both sides of a source line for every step at the same source line, for example, the pixel fields PI 2, P22, 
and P32 which corresponded green in the case of the source line S2 ... is arranged by turns at the both 
sides of the source line S2. Moreover, the physical relationship of TFT1 1 and a source line is also 
reverse for every step inevitably. 

[0010] consequently, the gate lines Gl and G2 and G3 ~ each pixel fields PI 1, P12, and P13 located in a 
line in the direction of X along with ... between ... While the relative formation location of TFT1 1, the 
pixel electrode 12, and the retention volume capacitor CS (the 1st polar zone CI and 2nd polar zone C2) 
is the same Pixel fields PI 2, P22, and P32 located in a line in the direction of Y along with the source 
line S2 ... In between, the relative formation location of TFT1 1, the pixel electrode 12, and the retention 
volume capacitor CS has relation of bilateral symmetry for every step, for example, the pixel fields PI 1, 
P12, and P13 linked to the gate line Gl - the pixel fields P21, P22, and P23 linked to the ... and gate 
line G2 — between the relative physical relationship of TFT1 1, the pixel electrode 12, and the 
retention volume capacitor CS is bilateral symmetry. 

[001 1] Such a manufacture approach of the active-matrix substrate of a configuration is briefly 
explained with reference to drawing 15 . Drawing 1 5 (A), (B), and (C) are the I-F sectional view of 
drawing 14 , an II-IF sectional view, and an III-III 1 sectional view, respectively. In drawing 15 (A), first, 
after forming a polycrystalline silicon thin film on a substrate 10, the polycrystalline silicon thin film 
110 which constitutes the active region of TFT1 1 and the 1st polar zone CI of the retention volume 
capacitor CS is formed by patterning by the photolithography technique. Next, gate oxide 1 14 and the 
dielectric film C3 of the retention volume capacitor CS are formed by thermal oxidation of the 
polycrystalline silicon film 110. Next, only to the polycrystalline silicon film 1 10 for constituting the 
retention volume capacitor CS, an impurity is doped alternatively and the 1st polar zone CI of the 
retention volume capacitor CS is formed. Then, the gate electrode 113 and the 2nd polar zone C2 of the 
retention volume capacitor CS are formed with the doped silicon film of polycrystal by the 
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photolithography technique. It is in the condition that the gate electrode 113 and the gate line G2 were 
connected electrically, and the 2nd polar zone C2 and the gate line Gl of the preceding paragraph were 
electrically connected in the pixel field P21 by this condition. 

[0012] Next, the source field 1 1 1 and the drain field 1 12 are formed by driving in ion by using the gate 
electrode 1 13 as a mask. Next, a through hole is formed in it after forming an interlayer insulation film 
115. 

[0013] The source terminal 118 and the drain terminal 1 19 are electrically connected to after an 
appropriate time to the source field 1 1 1 and the drain field 112, respectively. Here, the source terminal 
1 1 8 is electrically connected to the source line SI , and the drain terminal 1 19 is electrically connected to 
the pixel electrode 12. 

[0014] Thus, while forming TFT1 1 and the retention volume capacitor CS in the pixel field P21, as 
shown in drawing 15 (B) and (C), the retention volume capacitor CS is formed also in the pixel fields 
Pll,P12,andP22. 

[0015] however, each pixel fields P12, P22, and P32 which will be located in a line in the direction of Y 
along with the source line S2, for example if a gap of alignment occurs in a longitudinal direction (the 
direction of X) when the pattern shown in drawing 14 is used, and forming each component with the 
photolithography technique on the substrate 10 — in structure parameters will differ for every step. 
[0016] Namely, the formation pattern Al of the poly crystalline silicon film by the side of the lower layer 
for forming the 1 st polar zone CI of TFT 1 1 and the retention volume capacitor CS in drawing 16 , the 
gate lines Gl and G2 and G3 - with the formation pattern A2 of the polycrystalline silicon film by the 
side of the upper layer for forming the 2nd polar zone C2 of..., the gate electrode 113, and the retention 
volume capacitor CS When a slash is attached for a ******** part as an opposite part CO of the 
retention volume capacitor CS, If alignment shifts to right and left between the formation pattern Al of 
the polycrystalline silicon film by the side of a lower layer, and the formation pattern A2 of the 
polycrystalline silicon film by the side of the upper layer the gate line Gl and G3 ~ the pixel fields PI 1 

and P12 of the odd level eye chosen by P31 and P32 — the retention volume capacitor CS of... 

(ODD) (it connects with ... these retention volume capacitors — the gate lines GO and G2 --) The gate 
line G2, pixel fields P21 and P22 chosen by ... (G4) ... Retention volume capacitor CS (EVEN) (these 
retention volume capacitors) the gate line Gl and G3 — it connects with ... In between, the area of the 
opposite part CO which attached the slash is changed. Since the ideal case where there is no gap of 
alignment in a longitudinal direction is shown in drawing 16 , the capacity value of the retention volume 
capacitor CS (ODD) and the capacity value of the retention volume capacitor CS (EVEN) are equal to it. 

[0017] However, when a gap of alignment is in a longitudinal direction, it has a different value from the 
capacity value of the retention volume capacitor CS (ODD), and the capacity value of the retention 
volume capacitor CS (EVEN). For example, if formed in the condition that the formation pattern Al of 
the polycrystalline silicon thin film by the side of a lower layer shifted in the direction of an arrow head 
R to the formation pattern A2 of the polycrystalline silicon thin film by the side of the upper layer, the 
capacity value of the retention volume capacitor CS (EVEN) will become small to the capacity value of 
the retention volume capacitor CS (ODD) becoming large. 

[0018] consequently - the case where TFT of N type is used - the gate line Gl of an odd level eye, and 
G3 ~ the optimal LC common electrical potential difference of... the gate line G2 of an even level eye - 
- the problem that become higher than the optimal LC common electrical potential difference of a 
difference occurs on an optimal LC common electrical potential difference, and a flicker occurs per gate 
line arises. 
[0019] 

[Means for Solving the Problem] In order to cancel such a trouble, the purpose of this invention is to 
offer a active-matrix substrate without a flicker, even when the pixel electrode of each pixel field 
connects from the right-and-left opposite side by turns for every step to the same source line by 
improving the formation pattern of each polar zone which constitutes a retention volume capacitor. 
Moreover, another purpose of this invention is to offer the quality color liquid crystal display using the 
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active-matrix substrate constituted in this way. 

[0020] In order to solve such a technical problem, with the 1st gestalt of this invention First, two or 
more gate lines prolonged in the direction of X to the active-matrix substrate, Two or more pixel 
electrodes arranged corresponding to the intersection of two or more source lines prolonged in the 
direction of Y which intersects perpendicularly with the direction of X, and said gate line and said 
source line, Two or more thin film transistors which have the drain field electrically connected to the 
source field electrically connected to the gate electrode electrically connected to said gate line, and said 
source line, and said pixel electrode, and have been arranged corresponding to said pixel electrode, Two 
or more retention volume capacitors which have the 1 st polar zone electrically connected to said pixel 
electrode and the 2nd polar zone electrically connected to the gate line of the preceding paragraph, and 
have been arranged corresponding to said pixel electrode are formed. 

[0021] and about the pixel electrodes which adjoin each other in the direction of Y among two or more 
pixel electrodes electrically connected through said thin film transistor to the same source line While 
arranging so that it may be located in the opposite side on both sides of said same source line, it has the 
description to make the same the relative formation location of said 1st polar zone to said 2nd polar zone 
among the retention volume capacitors electrically connected to the adjoining gate line. With the 2nd 
gestalt of this invention, a active-matrix substrate is received first. Two or more gate lines prolonged in 
the direction of X, and two or more retention volume lines prolonged in the direction of X, Two or more 
pixel electrodes arranged corresponding to the intersection of two or more source lines prolonged in the 
direction of Y which intersects perpendicularly with the direction of X, and said gate line and said 
source line, Two or more thin film transistors which have the drain field electrically connected to the 
source field electrically connected to the gate electrode electrically connected to said gate line, and said 
source line, and said pixel electrode, and have been arranged corresponding to said pixel electrode, The 
retention volume capacitor which has the 1st polar zone electrically connected to said pixel electrode 
and the 2nd polar zone electrically connected to said retention volume line, and has been arranged 
corresponding to said pixel electrode is formed. 

[0022] and about the pixel electrodes which adjoin each other in the direction of Y among two or more 
pixel electrodes electrically connected through said thin film transistor to the same source line While 
arranging so that it may be located in the opposite side on both sides of said same source line, it is 
characterized by making the same the relative formation location of said 1 st polar zone to said 2nd polar 
zone among the retention volume capacitors electrically connected to the adjoining retention volume 
line. 

[0023] thus, in the constituted active-matrix substrate Since the relative formation location of said 1st 
polar zone to said 2nd polar zone is the same among the retention volume capacitors which adjoin in the 
direction of Y, When forming each component using a photolithography technique, even if a gap of 
alignment occurs, among those retention volume capacitors A difference does not occur to the opposed 
face product of the 1st polar zone and the 2nd polar zone, but capacity value of those retention volume 
capacitors can be made into homogeneity. 

[0024] So, generating of the flicker in the gate line unit by a retention volume value being different 
between adjoining retention volume capacitors can be prevented by using the active-matrix substrate of 
such a configuration for a liquid crystal display. 

[0025] In this invention, in constituting the color liquid crystal display of a delta array using the 
aforementioned active-matrix substrate First, the 1 st color filter train by which the color filter of the red 
formed corresponding to the pixel electrode and three green and blue colors was periodically arranged in 
the direction of X by making the three aforementioned colors into one unit, The 2nd color filter train 
which adjoined this 1st color filter train in the direction of Y, and was periodically arranged in the 
direction of X by making the three aforementioned colors into one unit is established. And while 
arranging the 1st color filter train and the 2nd color filter train in the condition that only the distance 
equivalent to l/[ of the 1 aforementioned unit period ] 2 period shifted in the direction of X by turns, to 
the same source line, only the pixel electrode corresponding to the color filter of the same color is 
connected. 
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[0026] Moreover, in this invention, in constituting the color liquid crystal display of a mosaic array 
using the aforementioned active-matrix substrate, while arranging the 1st color filter train and the 2nd 
color filter train in the condition that only the distance equivalent to l/[ of the 1 aforementioned unit 
period ] 3 period shifted in the direction of X by turns unlike the case of a delta array, to the same source 
line, only the pixel electrode corresponding to the color filter of the same color is connected. 

[0027] „ s 

[Embodiment of the Invention] The [1st example] Drawing 1 is drawing showing the fundamental 
configuration of the color liquid crystal display which used the active-matrix substrate. Drawing 2 is the 
top view showing the formation pattern of each component of the active-matrix substrate used for the 
liquid crystal display of this example. In addition, as for the active-matrix substrate of this example, only 
the formation pattern of each component in the conventional active-matrix substrate and a pixel field is 
different, since other parts are the same, about the component which has a common function, the same 
sign is attached and the detailed explanation is omitted. 

[0028] the gate lines GO, Gl, and G2 prolonged in the direction of X in drawing 1 on the front face of 
the transparent substrate 10 which constitutes a active-matrix substrate from a color liquid crystal 
display of this example - the source lines SI, S2, and S3 prolonged in the direction of ... and Y - an 
intersection with ... corresponding - the pixel fields PI 1, P12, and P13 ... is formed, and each pixel 
fields PI 1, P12, and P13 ... setting - the source lines SI, S2, and S3 - the transparent pixel electrode 12 
is connected through TFT1 1 to ... and the gate lines Gl and G2 and G3 - the period (selection period) 
whose TFT1 1 is an ON state by the signal from ... the liquid crystal part by volume CLC ~ the source 
lines SI, S2, and S3 - the picture signal supplied from ... is written in. On the other hand, the picture 
signal written in the liquid crystal part by volume CLC at the selection period is held at the period (non- 
selection period) whose TFT1 1 is an OFF state. 

[0029] Here, in order to perform the high display of grace, it is called for that the maintenance property 
in a non-selection period is good. Then, gate lines GO, Gl, and G2 ... Between the gate line of the 
preceding paragraph, and the pixel electrode 12, the retention volume capacitor CS is constituted inside. 
Gate lines GO, Gl, and G2 ... Inside, since the gate electrode of TFT1 1 is not connected to the gate line 
GO, the gate line GO is a capacity line of dedication substantially. 

[0030] In addition, polarizing plates 41 and 42 are arranged on the outside of a substrate 10 and the 
opposite substrate 20. 

[0031] The color filter 21 is formed in the opposite substrate 20. Generally a color filter 21 consists of 
the red filter R, a green filter G, and a blue filter B. Each pixel fields PI 1, P12, and P13 ... The pixel 
electrode 12 is arranged corresponding to the color filter 21 of these three colors, respectively. The array 
of the color filter 21 of this example is a delta array ( drawing 12 ). Namely, the 1st color filter train Fl 
(color filter train of an odd level eye) by which the color filter of three colors of red (R), green (G), and 
blue (B) was periodically arranged in the direction of X by making these 3 color into one unit in the 
opposite substrate 20, The 2nd color filter train F2 (color filter train of an even level eye) which 
adjoined this color filter train in the direction of Y, and was periodically arranged in the direction of X 
by making the three aforementioned colors into one unit is formed. Only the distance in which the 1st 
color filter train Fl and the 2nd color filter train F2 are equivalent to l/[ of the 1 aforementioned unit 
period ] 2 period shifts in the direction of X by turns, and it is arranged. Thus, in the constituted delta 
array, since each color element is distributing to homogeneity in a screen, it is suitable for especially the 
image display as which smooth image quality is required. 

[0032] Thus, corresponding to the array of the constituted color filter, with the active-matrix substrate, 
as shown in drawing 2 and drawing 3 , the 1st pixel train (pixel train of an odd level eye) by which three 
pixel fields PI 1, P12, and PI 3 corresponding to the red filter R, the green filter G, and the blue filter B 
have been periodically arranged in the direction of X by making them into one unit is formed. Moreover, 
it is arranged so that only the distance in which the pixel fields P21, P22, and P23 which are equivalent 
to the same unit in the pixel train (pixel train of an even level eye) of ****** 2nd are equivalent to 1/2 
period to the 1 st pixel train may shift to the 1 st pixel train in the direction of X in the direction of Y. 
Moreover, the pixel fields P31, P32, and P33 which are equivalent to the same unit in a ****** pixel 
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train (pixel train of an odd level eye) at the 2nd pixel train in the direction of Y are arranged so that only 
the distance which is equivalent to 1/2 period in the opposite direction to the pixel fields P21, P22, and 
P23 may shift. For this reason, a pixel train including the pixel fields P31, P32, and P33 is in the 
condition of having carried out the parallel displacement of the pixel train including the pixel fields PI 1, 
P12, and P13 in the direction of Y as it was. Therefore, each pixel fields PI 1, P12, and P13 ... A center 
position is in the condition that only the 1.5-pixel pitch shifted alternately with right and left for every 
step in the direction of Y. 

[0033] each source lines SI, S2, and S3 ~ while ... is bent in the shape of a crank — the direction stretch 
****** of Y. And only the pixel corresponding to the same color has connected to the same source line. 
Therefore, it has composition which only the signal for performing red and any 1 green and blue color 
specification should supply from the same source line. In addition, although the source line prolonged in 
the direction of Y was used in this example, bending in the shape of a crank instead, the source line 
prolonged in the direction of Y may be used, moving in a zigzag direction in the shape of a curve. 
[0034] Since the fundamental configuration of any pixel field is the same, the pixel field P21 is 
explained to an example. Gaea ****** 113 of TFT1 1 is connected to the gate line G2, the source field 
1 1 1 is connected to the source line SI, and the drain field 1 12 is connected to the pixel electrode 12 so 
that drawing 2 may show. The 1st polar zone CI electrically connected to the drain field 1 12 and the 
pixel electrode 12 is formed in the pixel field P21, and the 1st polar zone CI is formed in it by the doped 
silicon film. Moreover, the 2nd polar zone CI prolonged in the direction of Y from the gate line Gl of 
the preceding paragraph is formed. 

[0035] The 1st polar zone CI and 2nd polar zone C2 have countered through a dielectric film, and are in 
the condition that the retention volume capacitor CS is formed between the gate line G2 of the preceding 
paragraph, and the pixel electrode 12. 

[0036] thus - the constituted active-matrix substrate - the crank-like source lines SI, S2, and S3 ... 
receiving ~ the pixel fields PI 1, PI 2, and PI 3 - only the pixel electrode 12 of the pixel field 
corresponding to the same color of each color filter 21 by which the delta array was carried out among ... 
is connected. For this reason, pixel fields PI 2, P22, and P32 corresponding to [ in / in the same source 
line S2 / the direction of Y ] green (R) ... The pixel electrode 12 is connected by turns from the right- 
and-left opposite side, the other source lines SI and S3 — the same is said of... 

[0037] Each pixel fields PI 1, PI 2, and PI 3 located in a line in the direction of X along with the gate line 
Gl here ... In between, the relative formation location of TFT1 1, the pixel electrode 12, and the retention 
volume capacitor CS (the 1st polar zone CI and 2nd polar zone C2) is the same. Moreover, each pixel 
fields P21, P22, and P23 located in a line in the direction of X along with the gate line G2 ... Also in 
between, the relative formation location of TFT1 1, the pixel electrode 12, and the retention volume 
capacitor CS (the 1st polar zone CI and 2nd polar zone C2) is the same. 

[0038] On the other hand, pixel fields PI 2, P22, and P32 located in a line in the direction of Y along 
with the source line S2 ... In between, the relative formation location of TFT 1 1 and the pixel electrode 
12 is the pattern which carries out right-and-left reversal for every step, namely, the pixel fields PI 1, 
P12, and P13 of the odd level eye linked to the gate line Gl - the pixel fields P21, P22, and P23 of the 
even level eye linked to the ... and gate line G2 - between the formation pattern of TFT 1 1 and the 
pixel electrode 12 is bilateral symmetry. 

[0039] However, the retention volume capacitor CS is formed in the same relative position also in which 
pixel field. In other words, the relative position of the retention volume capacitor CS in a pixel field is 
the same among the retention volume capacitors which adjoin in the direction of Y. 
[0040] moreover, the 1st polar zone CI of the retention volume capacitor CS and the gate lines GO, Gl, 
and G2 of the preceding paragraph - the relative physical relationship between the 2nd polar zone C2 
jutted out of ... each pixel fields P12, P22, and P32 - also in which direction of the direction of X, and 
the direction of Y, it is the same between ... 

[0041] For example, the retention volume capacitor CS is formed in the field along which the source line 
SI of the preceding paragraph passes in the pixel field PI 2 linked to the gate line Gl. The retention 
volume capacitor CS is formed in the field along which similarly the source line SI of the preceding 
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paragraph passes also by the pixel field P32 linked to gate line G3. therefore, the gate line Gl and which 
pixel fields PI 1 and P12 linked to G3 ... P31 and P32 - the 1st polar zone CI of the retention volume 
capacitor CS has lapped with the 2nd polar zone C2 jutted [ in / in ... / a stretch cage and this left-hand 
side field ] even over the left-hand side field of the pixel electrode 12 out of the gate lines GO and G2 of 
the preceding paragraph as it is from a connecting location with the drain field 112 of TFT1 1. 
[0042] On the other hand, the retention volume capacitor CS is formed in the field along which the 
source line S2 which pixel field P22 self connects passes in the pixel field P22 linked to the gate line 
G2. therefore, which pixel fields P21 and P22 linked to the gate line G2 ... the 1st polar zone CI of the 
retention volume capacitor CS - the source field 1 1 1 from a connecting location with the drain field 112 
of TFT1 1 - going - once - turning up - the pixel fields PI 1 and P12 of the odd level eye from the 
source field 1 1 1 neighborhood ... P31 and P32 - it has extended even to the left-hand side field of the 
pixel electrode 12 like ... And in this left-hand side field, it has lapped with the 2nd polar zone C2 jutted 
out of the gate line Gl of the preceding paragraph ( drawing 3 ). 

[0043] Such a manufacture approach of the active-matrix substrate of a configuration is explained with 
reference to drawing 4 . Drawing 4 (A), (B), and (C) are the IV1IV sectional view of drawing 2 , a V-V 
sectional view, and a VI- VT sectional view, respectively. 

[0044] In drawing 4 (A), the polycrystal SHIRIKOSHI thin film 1 10 for forming the active region of 
TFT1 1 and the 1st polar zone CI of the retention volume capacitor CS with a photolithography 
technique first on the substrate 10 which consists of quartz glass is formed. 

[0045] Next, gate oxide 1 14 and the insulator layer C3 of the retention volume capacitor CS are formed 
by thermal oxidation of the polycrystalline silicon film 1 10. Next, the 1st polar zone CI of the retention 
volume capacitor CS is formed by doping an impurity alternatively only to the polycrystalline silicon 
film 1 1 0 for forming the retention volume capacitor CS. 

[0046] Then, the gate electrode 113 and the 2nd polar zone C2 of the retention volume capacitor CS are 
formed from the doped silicon thin film of polycrystal with a photolithography technique. In this 
condition, in the pixel field P21, the gate electrode 1 13 is electrically connected to the gate line G2, and 
the 2nd polar zone C2 is in the condition of having connected with the gate line Gl of the preceding 
paragraph electrically. 

[0047] Next, ion is driven in by using the gate electrode 1 13 as a mask, and the source field 1 1 1 and the 
drain field 1 12 are formed. Next, a through hole is formed in it after forming an interlayer insulation 
film 115. 

[0048] The source terminal 118 and the drain terminal 1 19 are electrically connected to after an 
appropriate time to the source field 1 1 1 and the drain field 1 12, respectively. Here, the source terminal 
1 18 is electrically connected to the source line SI, and the drain terminal 1 19 is electrically connected to 
the pixel electrode 12. 

[0049] Thus, while forming TFT1 1 and the retention volume capacitor CS in the pixel field P21, as 
shown in drawing 4 (B) and (C), the retention volume capacitor CS is formed also in the pixel fields 
P11,P12, andP22. 

[0050] when forming each component on the substrate 10 with the photolithography technique, even if a 
gap of the alignment of a pattern mask occurs in a longitudinal direction (the direction of X) in such a 
manufacture approach - this example — each pixel fields PI 1, PI 2, and PI 3 ~ in structure 
parameters do not differ for every step Namely, formation pattern A3 of the polycrystalline silicon film 
by the side of the lower layer for forming the 1st polar zone CI of TFT 1 1 and the retention volume 
capacitor CS in drawing 5 , the gate lines Gl and G2 and G3, when a slash is attached and a lap part 
with formation Bataan A4 of the polycrystalline silicon film by the side of the upper layer for forming 
the 2nd polar zone C2 of..., the gate electrode 1 13, and the retention volume capacitor CS is expressed 
as an opposite part CO of the retention volume capacitor CS Even if alignment shifts in the direction of 
X between formation pattern A3 of the polycrystalline silicon film, and formation pattern A4 of the 

polycrystalline silicon film the gate line Gl and G3 - the pixel fields PI 1 and P 12 linked to P31 

and P32 - the retention volume capacitor CS (ODD) of ... (pixel field of an odd level eye) (it connects 
with ... these retention volume capacitors — the gate lines GO and G2 and G3 — ) the gate line G2 — the 
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pixel fields P21 and P22 linked to ... the retention volume capacitor CS (EVEN) of ... (pixel field of an 
even level eye) (these retention volume capacitors) the gate line Gl, G3, and G5 -- it connects with ... 
The area of the opposite part CO is not changed in between. 

[0051] For example, even if formed in the condition that formation pattern A3 of a polycrystalline 
silicon thin film shifted in the direction of an arrow head R a little to formation Bataan A4 of a 
polycrystalline silicon thin film the pixel fields PI 1 and PI 2 of an odd level eye ... P31 and P32 - the 
pixel fields P21 and P22 of ... and an even level eye - in the both sides of the area of the opposite 
part CO of the 1st polar zone CI and the 2nd polar zone C2 in each retention volume capacitor CS only 
becomes small. On the contrary, even if formed in the condition that formation Bataan A3 of a 
polycrystalline silicon thin film shifted in the direction of an arrow head L a little to formation pattern 
A4 of a polycrystalline silicon thin film the pixel fields PI 1 and P12 of an odd level eye ... P31 and P32 
-- the pixel fields P21 and P22 of... and an even level eye -- in the both sides of..., the area of the 
opposite part CO of the 1st polar zone CI and the 2nd polar zone C2 in each retention volume capacitor 
CS only becomes large. 

[0052] Moreover, even if alignment shifts in the vertical direction (the direction of Y) somewhat, the 
area of the opposite part CO of the 1st polar zone CI and the 2nd polar zone C2 in each retention volume 
capacitor CS does not change. 

[0053] thus, in the active-matrix substrate of this example Even if alignment shifts in a longitudinal 
direction (the direction of X), or the vertical direction (the direction of Y) between formation pattern A3 
of the polycrystalline silicon film, and formation pattern A4 of the polycrystalline silicon film Each 
pixel fields PI 1 and P12 ... P21, P22 ... P31, P32 ... In between Since the capacity value of each 
retention volume capacitor CS is always equal, they are the gate line Gl of an odd level eye, and G3... 
The optimal LC common electrical potential difference, and the gate line G2 of an even level eye and 
the optimal LC common electrical potential difference of., are always the same. So, since an overall 
optimal LC common electrical potential difference can be set up, the flicker in a gate line unit can be 

[ooSTftirthermore, the pixel fields PI 1, PI 2, and PI 3 located in a line in the direction of Y along with 
the source lines SI, S2, and S3 in this example -- right-and-left reversal Of the relative formation 
location of TFT1 1 and the pixel electrode 12 is only carried out for every step between and the 1st 
formation location and configuration of the polar zone CI for forming the retention volume capacitor CS 
only differ from each other. Therefore, the flicker which originates in the alignment gap at the time of 
forming the 1st polar zone CI and 2nd polar zone C2 only by optimizing the relative physical 
relationship of the 1st polar zone CI and the 2nd polar zone C2 is prevented. So, since it can apply also 
when the formation field and magnitude of each component have a limit, it is advantageous, highly 
minute and especially in case the liquid crystal display of high density is realized. 
[0055] moreover, the gate line Gl of an odd level eye and G3 ~ the pixel fields PI 1 and P12 
corresponding to ... the gate line G2 of a ... and even level eye - the pixel fields P21 and P22 
corresponding to ... the pattern of components other than the 1st polar-zone CI is substantially the same 
between ... so -- even if the alignment gap with the opposite substrate 20 and a active-matrix substrate or 
the ally AMENTO gap on a active-matrix substrate occurs - the gate line Gl of an odd level eye, and 
G3 - the pixel fields PI 1 and P12 corresponding to ... the gate line G2 of a ... and even level eye -- the 
pixel fields P21 and P22 corresponding to ... between the difference of a numerical aperture is also 
mitigated and the horizontal Rhine unevenness by it can also be prevented. 

[0056] The [2nd example] Drawing 6 is the top view showing the formation pattern of each component 
of the AKUIBU matrix substrate of the liquid crystal display of this example. In addition, only the part 
of a retention volume capacitor is different from the active-matrix substrate concerning the 1st example, 
and since other parts are the same, the active-matrix substrate of this example has given the same sign to 
the component which has the function to correspond. 

[0057] Although it was the structure of using the gate line of the preceding paragraph in the 1st example 
although the 2nd polar zone C2 of each retention volume capacitor CS is formed this example - the 
retention volume lines CM1, CM2, and CM3 of constant potential ... the gate lines Gl and G2 and G3 ~ 
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it forms in the condition of having extended in the direction of X in ... and juxtaposition — having — the 
retention volume capacitor CS — the retention volume lines CM1, CM2, and CM3 — the 2nd polar zone 
C2 is constituted using ... 

[0058] In addition, red and three each pixel fields P21, P22, and P23 which correspond green and blue 
are periodically arranged in the direction of X by making them into one unit with the liquid crystal 
display of this example as well as the 1st example. Moreover, also in the pixel train which adjoins in the 
direction of Y, the pixel fields PI 1, P12, and P13 and the pixel fields P31, P32, and P33 which are 
similarly equivalent to one unit shift 1/2 period at a time alternately with right and left, and are arranged. 

[0059] here — each source lines SI, S2, and S3 ... is formed in the shape of a crank. Moreover, to the 
same source line, only the pixel electrode of the pixel field corresponding to the same color has 
connected. Therefore, it has composition which only the signal for performing red and any 1 green and 
blue color specification should supply from the same source line. 

[0060] Moreover, someday, since the fundamental configuration of******** is the same, if the pixel 
field P21 is explained to an example, the 1st polar zone CI which consists of doped silicon film 
electrically connected to the drain field 1 12 and the pixel electrode 12 is formed in the pixel field P21, 
and the 2nd polar zone C2 prolonged in the direction of Y is formed in it from the retention volume line 
CM 2. The 1st polar zone CI and the 2nd polar zone C2 have countered through a dielectric film, and 
the retention volume capacitor CS consists of pixel fields P21 between the pixel electrode 12 and the 
retention volume line CM 2. 

[0061] Thus, pixel fields PI 1, PI 2, and PI 3 corresponding to the same color of each color filter 21 by 
which the delta array was carried out to the crank-like source line in the constituted active-matrix 
substrate ... Only the pixel electrode 12 was connected and the pixel electrode 12 of the pixel fields P12, 
P22, and P32 has connected from the right-and-left opposite side to the same lease line S2. the other 
source lines SI and S3 — the same is said of... 

[0062] Therefore, each pixel fields PI 1, PI 2, and PI 3 located in a line in the direction of X like the 1st 
example ... In between While the relative formation location of TFT1 1, the pixel electrode 12, and the 
retention volume capacitor CS (the 1st polar zone CI and 2nd polar zone C2) is the same, it sets in the 
direction of Y. the pixel fields P12, P22, and P32 - the relative formation location of the TFT 11 and the 
pixel electrode 12 in ... is carrying out right-and-left reversal for every step. 

[0063] However, the retention volume capacitor CS is formed in the same relative position also in which 
pixel field. In other words, it is the same among the retention volume capacitors which adjoin in the 
relative position of the retention volume capacitor CS in a pixel field, and the direction of Y. 
[0064] moreover, the 1st polar zone CI of the retention volume capacitor CS and the retention volume 
lines CM1 and CM2 ~ the relative physical relationship between the 2nd polar zone C2 jutted out of... 
is the same among the retention volume capacitors which adjoin in the direction of Y. That is, it is the 
same between each pixel field. 

[0065] such a manufacture approach of the active-matrix substrate of a configuration - the 1st example - 
- almost - the same - the gate electrode 113, the gate lines Gl and G2, and G3 — the time of forming ... 
the retention volume lines CM1, CM2, and CM3 - only the point which forms in coincidence the 2nd 
polar zone C2 jutted out of ... and them is different. 

[0066] Therefore, formation pattern A3 of the polycrystalline silicon film by the side of the lower layer 
for forming the 1st polar zone CI of TFT1 1 and the retention volume capacitor CS in drawing 7 , the 
gate lines Gl and G2 and G3 ... the gate electrode 113 and the retention volume lines CM1, CM2, and 
CM3, when a slash is attached and a lap part with formation pattern A5 of the polycrystalline silicon 
film by the side of the upper layer for forming the 2nd polar zone C2 of ... and the retention volume 
capacitor CS is expressed as an opposite part CO of the retention volume capacitor CS Even if alignment 
shifts to a longitudinal direction (the direction of X) between formation pattern A3 of the polycrystalline 
silicon film, and formation pattern A5 of the polycrystalline silicon film, they are each pixel fields PI 1 
and PI 2... P21, P22 ... P31, P32 ... In between The area (capacity value of the retention volume capacitor 
CS) of the opposite part CO which attached the slash always becomes equal. So, according to this 
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example, it has the same effectiveness as the 1st example — the flicker in a gate line unit can be 
prevented. 

[0067] The [3rd example] In the 1st and 2nd examples, as a switching element, it replaces with this and 
each has used TFT of a reverse stagger mold by this example, although TFT of a coplanar mold was 
used. 

[0068] Drawing 8 is the sectional view of TFT which used the amorphous silicon film for the active 
layer, and a retention volume capacitor. In drawing 8 , gate electrode 1 13A which consists of tantalum 
film on substrate film 1 1 OA is formed in the front- face side of glass substrate 10A, and tantalic acid 
ghost 1 14A as gate dielectric film is formed in the front face. Silicon nitride 1 14B is formed in the front 
face of tantalic acid ghost 1 14A, and tantalic acid ghost 1 14A and silicon nitride 1 14B function on it as 
gate dielectric film. Intrinsic amorphous silicon film 1 17A for forming a channel is formed in the front- 
face side of silicon nitride 1 14B. Amorphous silicon film 1 16A of high-concentration N type is formed 
in the front-face side of intrinsic amorphous silicon film 1 17A. The part set to gate electrode 1 13A at the 
time of a pair is etched, and amorphous silicon film 1 16A of N type is divided into source field 1 1 1 A 
and drain field 1 12 A. aluminum electrode layer 1 18B forms in source field 1 1 1 A through molybdenum 
layer 1 18A having - **** - this aluminum electrode layer 1 18B - the source lines SI, S2, and S3 - 
it connects with ... Pixel electrode 12A which consists of ITO film is connected to drain field 1 12A. 
[0069] Pixel electrode 12A (ITO film) is the pixel fields PI 1, P12, and P13, as shown in drawin g 9 ... It 
is formed even in the edge and the edge of pixel electrode 12A is the 1st polar zone CI of the retention 
volume capacitor CS there. 

[0070] The dielectric film C3 of the retention volume capacitor CS which consists of gate dielectric 
film, tantalic acid ghost 1 14A formed in coincidence, and silicon nitride 1 14B is formed in the lower 
layer side of the 1st polar zone CI. The tantalum film formed in gate electrode 1 13A and coincidence is 
formed in the lower layer side of a dielectric film C3, and this tantalum film has become the 2nd polar 
zone C2 of the retention volume capacitor CS. Since it has become same the 1st example and omitting 
other configurations, the detailed explanation is omitted, this example also shows to drawing 9 - as ~ 
the pixel fields PI 1, P12, and P13 ... is arranged corresponding to the color filter 21 of a delta array, the 
source lines SI, S2, and S3 same here - the pixel fields PI 1, P12, and P13 corresponding to the same 
color to ... only pixel electrode 12A of... is connected, for this reason, the pixel fields P12, P22, and P32 
corresponding to green (R) in the same source line S2 ... has connected by turns from the right-and-left 
opposite side of the source line S2. 

[0071] even in this case, the pixel fields PI 2, P22, and P32 located in a line in the direction of Y along 
with the source line S2 like the 1st example - in the formation location of the retention volume 
capacitor CS is located in the same location in a pixel field. Namely, although the 1st polar zone CI of 
the retention volume capacitor CS is different from an example 1 at the point which consists of edges of 
pixel electrode 12A this 1st polar zone CI and the gate of the preceding paragraph - green - GO, Gl, 
and G2 - the relative physical relationship between the 2nd polar zone C2 jutted out of ... the pixel 
fields PI 1, PI 2, and PI 3 - it is set up so that it may be in agreement also in which direction of the 
direction of X, and the direction of Y between ... So, formation PA evening-N A7 of the ITO film for 
forming the 1st polar zone CI of pixel electrode 12A and the retention volume capacitor CS in drawing 
10 , the gate lines Gl and G2 and G3, when a slash is attached and a lap part with the formation pattern 
A6 of the tongue evening RU film for forming the 2nd polar zone C2 of..., gate electrode 1 13A, and the 
retention volume capacitor CS is expressed as an opposite part CO of the retention volume capacitor CS 
In case the formation pattern A7 of the ITO film and the formation pattern A6 of the tantalum film are 
formed, even if an alignment gap occurs in a longitudinal direction (the direction of X) the gate line Gl 

of an odd level eye, and G3 - the pixel fields PI 1 and P12 linked to P31 and P32 - with the 

retention volume capacitor CS of... the gate line G2 - the pixel fields P21 and P22 linked to ... between 
the retention volume capacitors CS of..., the area (capacity value of the retention volume capacitor CS) 
of the opposite part CO which attached the slash is equal. So, according to this example, it has the same 
effectiveness as the 1 st example — generating of the flicker in a gate line unit can be prevented. 
[0072] in addition - this example - the 2nd polar zone C2 ~ forming - hitting ~ the 1st example - the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 5/6/2004 



Page 11 of 12 



same -- the gate lines GO, Gl, and G2 of the preceding paragraph, and G3 - although ... was used - the 
2nd example -- like -- the retention volume lines CM1, CM2, and CM3 of dedication ... may be formed 
and the retention volume capacitor CS may be constituted using it. 

[0073] The [4th example] Although the 1st thru/or the 3rd example are examples about the liquid crystal 
display which used the color filter of a delta array, this example is an example about the liquid crystal 
display which used the color filter of a mosaic array. In addition, in this example, since the color filter is 
a mosaic array, the pixel is arranged in the shape of a grid, but since it is the same as that of the 1st 
example, other parts give the same sign to a corresponding part, and omit those detailed explanation. 
[0074] Drawing 1 1 is drawing having shown the pattern of each component of the active-matrix 
substrate of this example, the gate lines Gl and G2 prolonged in the direction of X in the front face of a 
transparent substrate, and G3 - the source lines SI, S2, and S3 prolonged in the direction of... and Y -- 
an intersection with ... corresponding -- the pixel fields PI 1, P12, and P13 ... is formed, these pixel fields 
Pll, P12, and P13 ... the source lines SI, S2, and S3 -- the transparent pixel electrode 12 is connected 
through f FT1 1 as a switching element to ... in order [ moreover, ] to improve the maintenance property 
in the liquid crystal part by volume CLC -- the gate lines GO, Gl , and G2 of the preceding paragraph, 
and G3 -- the retention volume capacitor CS is formed between the ... and pixel electrodes 12. 
[0075] although such a configuration is the same as the case where a color filter 21 is a delta array, like 
the 1st thru/or the 3rd example, since the color filter 21 of red R, Green G, and blue B is formed in the 
mosaic array, by this example, it corresponds to the color filter 21 of red R, Green G, and blue B -- as - 
the pixel fields PI 1, P12, and P13 ... is arranged, drawing 1 1 -- each pixel fields PI 1, P12, and P13 -- it 
has shown the class of color of the color filter corresponding to ... by (R), (G), and (B). Here, the color 
filter of red and three green and blue colors is periodically arranged in the direction of X by making 
these 3 color into one unit, as shown in drawing 13 . Here, the 1st color filter train Fl (color filter tram 
of an odd level eye) and 2nd color filter train F2' (color filter train of an even level eye) are in the 
condition that only the distance equivalent to l/[ of the 1 aforementioned unit period ] 3 penod shifted in 
the direction ofX by turns. ,■*«*. r 

[00761 the pixel fields Pll, PI 2, and PI 3 connected to the gate line Gl corresponding to the array of 
such a color filter -- by making three pixel fields Pll, P12, and P13 corresponding to the color filter 21 
of red R Green G, and blue B at ... into one unit, it is arranged repeatedly linearly and the 1st pixel train 
(pixel train of an odd level eye) is formed in the direction of X. moreover, the pixel fields P21, P22, and 
P23 linked to the gate line G2 -- it is linearly arranged [ in the 2nd pixel train (pixel train of an even 
level eye) which consists of... ] repeatedly in the direction of X by making three pixel fields P21, P22, 
and P23 corresponding to red R, Green G, and blue B into one unit, the distance which is equivalent to 
1/3 period when arranging periodically as one unit the pixel field of red R, Green G, and three colors 
corresponding to the color filter 21 of blue B here between the 1st pixel train (pixel train of an odd level 
eve) and the 2nd pixel train (pixel train of an even level eye) -- the direction of X -- and it is arranged so 
that it may shift by turns. Consequently, each pixel fields Pll, P12, and P13 ... A center position In the 
AKUIBU matrix substrate in the condition that only the 1 pixel pitch shifted alternately with right and 
left for every step constituted in this way a delta array -- being different -- each source lines SI, S2, and 
S3 -- the case where only the pixel electrode of the pixel field corresponding to the same color connects 
to the same source line among ... the source lines SI, S2, and S3 -- it is formed so that ... may be linearly 
prolonged in between each pixel field toward the direction of Y. 

[0077] Here they are the pixel fields PI 2, P22, and P32 in the same source line S2, for example, the 
source It is the same as that of the 1 st thru/or the 3rd example that the pixel electrode 1 2 is connected 
by turns from the right-and-left opposite side. Therefore, each pixel fields PI 1, P 12, and PI 3 located in a 
line in the direction of X ... Although the relative formation location of TFT1 1, the pixel electrode 12, 
and the retention volume capacitor CS (the 1 st polar zone CI and 2nd polar zone C2) is the same in 
between Pixel fields PI 2, P22, and P32 which are cured on the source line S2 and located in a line in the 
direction of Y ..: In between, the relative formation location of TFT1 1 and the pixel electrode 12 is right 
and left reversed for every step. . . ' 

[0078] However, the retention volume capacitor CS is formed in the same relative position also in which 
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pixel field. In other words, the relative position of the retention volume capacitor CS in a pixel field is 
the same among the retention volume capacitors which adjoin in the direction of Y. 
[0079] moreover, the 1st polar zone CI of the retention volume capacitor CS and the gate lines GO, Gl, 
and G2 of the preceding paragraph — the relative physical relationship between the 2nd polar zone C2 
jutted out of ... each pixel fields P12, P22, and P32 ~ also in which direction of the direction of X, and 
the direction of Y, it is the same between ... So, in case the 1st polar zone CI of the retention volume 
capacitor CS and the 2nd polar zone C2 are formed the case where an alignment gap of a longitudinal 
direction (the direction of X) or the vertical direction (the direction of Y) occurs — the gate line Gl of an 
odd level eye, and G3 - the pixel fields PI 1, P12, and P13 corresponding to ... with ... the gate line G2 
of an even level eye ~ the pixel field P21 corresponding to P22, and P23 - since the capacity value 
of the retention volume capacitor CS is equal between it has the same effectiveness as the 1st 
example — generating of the flicker in a gate line unit can be prevented, in addition, the 1st example — 
the same - the gate lines GO, Gl, and G2 of the preceding paragraph, and G3 — although a part of... 
was used for the 2nd polar zone C2 of the retention volume capacitor CS — the 2nd example — like « the 
retention volume lines CM1, CM2, and CM3 of dedication ... may be formed and the part may be used 
for the 2nd polar zone C2 of the retention volume capacitor CS. 

[0080] Moreover, as TFT1 1, TFT of a reverse stagger mold may be used not only like TFT of a coplanar 
mold but like the 3rd example. 

[0081] [Other examples] The active-matrix substrate of this invention can prevent the flicker resulting 
from an alignment gap, as well as the case of a color liquid crystal display when it uses for a 
monochrome liquid crystal display. 

[0082] Moreover, in each example, although the transparent ITO electrode was used, this invention is 
applicable also like the liquid crystal display of the reflective mold using the aluminum electrode etc. as 
a pixel electrode. Furthermore, it replaces with TFT and this invention can be applied also to the active- 
matrix substrate using the diode of MIM (Metal-Insulator-Metal) structure as a switching element. That 
is, it has same then an example 1 thru/or the same effectiveness as 4 for the relative formation location 
of the 1st polar zone of a retention volume capacitor, and the 2nd polar zone by the retention volume 
capacitors which adjoin in the direction of Y. 

[0083] [Availability on industry] In this invention, it has the description as above to have made the same 
relative physical relationship with the pattern on top of which it can be laid if the parallel displacement 
of the structure of the 1st polar zone which constitutes the retention volume capacitor of a active-matrix 
substrate, and the 2nd polar zone is carried out between each pixel field, i.e., the 1st polar zone, and the 
2nd polar zone between each pixel field. Therefore, according to this invention, in case the 1st polar 
zone and 2nd polar zone are formed, even if there is an alignment gap, the capacity value of a retention 
volume capacitor becomes equal. So, the difference of the capacity value of a retention volume capacitor 
can be abolished between odd gate stages and even gate stages, and a flicker can be mitigated. 
[0084] Moreover, in a pixel field, although the formation location and occupancy area of the 1st polar 
zone and the 2nd polar zone are restricted, according to this invention, the flicker resulting from the 
alignment gap at the time of forming the 1st polar zone and 2nd polar zone can be prevented only by 
optimizing the relative physical relationship of the 1 st polar zone and the 2nd polar zone. So, it is 
advantageous, highly minute and especially in case the liquid crystal display of high density is realized. 
Furthermore, between the pixel field corresponding to odd gate stages, and the pixel field corresponding 
to even gate stages, only the formation pattern of the 1st polar zone is different, and the pattern of other 
components is substantially equal. So, even if the alignment gap with an opposite substrate and a active- 
matrix substrate equipped with a color filter or the alignment gap on a active-matrix substrate occurs, the 
difference of a numerical aperture is also lost between the pixel fields linked to the pixel field and the 
even gate stages linked to odd gate stages, and horizontal Rhine unevenness can be prevented 
effectively. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the fundamental configuration of the color liquid crystal display 
using a active-matrix substrate. 

[Drawing 21 It is the top view showing the formation pattern of each component of the active-matrix 

substrate used for the liquid crystal display concerning the 1st example. 

[Drawing 31 It is the mimetic diagram of the formation pattern shown in drawing 2 . 

[Drawing 41 (A) is a sectional view in the IV-IV line of drawing 2 , A sectional view [ in / in (B) / the 

V-V line of drawing 2 ] and (C) are the sectional views in the VI-VT line of drawing 2 . 

[Drawing 51 In the active-matrix substrate shown in drawing 2 , it is the top view showing typically the 

formation pattern of each silicon film which forms two polar zone of a retention volume capacitor in a 

substrate front face. 

[Drawing 61 It is the top view showing the formation pattern of each component of the active-matrix 
substrate used for the liquid crystal display concerning the 2nd example. 

[Drawing 71 In the active-matrix substrate shown in drawing 6 , it is the top view showing typically the 
formation pattern of each silicon film which forms two polar zone of a retention volume capacitor in a 
substrate front face. 

[Drawing 8] It is the sectional view of TFT of the reverse stagger mold used as TFT of the active-matrix 
substrate used for the liquid crystal display concerning the 3rd example. 

[Drawing 91 It is the top view showing the formation pattern of each component of the active-matrix 
substrate used for the liquid crystal display concerning the 3rd example. 

[Drawing 1 01 In the active-matrix substrate shown in drawing 9 , it is the top view showing typically the 
formation pattern of the tantalum film which forms two polar zone of a retention volume capacitor in a 
substrate front face, and the ITO film. 

[Drawing 11") It is the top view showing the formation pattern of each component of the active-matrix 

substrate used for the liquid crystal display concerning the 4th example. 

[Drawing 121 It is drawing showing the color array pattern of a delta array. 

[Drawing 131 It is drawing showing an example of the color array pattern of a mosaic array. 

[Drawing 141 It is the top view showing the formation pattern of each component of the active-matrix 

substrate used for the conventional liquid crystal display. 

[Drawing 151 A sectional view [ in / in (A) / the I-T line of drawing 14 ], a sectional view [ in / in (B) / 
the II-ir line of drawing 14 ], and (C) are the sectional views in the III-III' line of drawing 14 . 
[Drawing 1 61 In the active-matrix substrate shown in drawing 14 , it is the top view showing typically 
the formation pattern of each silicon film which forms two polar zone of a retention volume capacitor in 
a substrate front face. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing the fundamental configuration of the color liquid crystal display 
using a active-matrix substrate. 

[Drawing 21 It is the top view showing the formation pattern of each component of the active-matrix 

substrate used for the liquid crystal display concerning the 1st example. 

[Drawing 3] It is the mimetic diagram of the formation pattern shown in drawing 2 . 

[Drawing 41 (A) is a sectional view in the IV-IV line of drawing 2 , A sectional view [ in / in (B) / the 

V-V line of drawing 2 ] and (C) are the sectional views in the VI-VT line of drawing 2 . 

[Drawing 51 In the active-matrix substrate shown in drawing 2 , it is the top view showing typically the 

formation pattern of each silicon film which forms two polar zone of a retention volume capacitor in a 

substrate front face. 

[Drawing 61 It is the top view showing the formation pattern of each component of the active-matrix 
substrate used for the liquid crystal display concerning the 2nd example. 

[Drawing 71 In the active-matrix substrate shown in drawing 6 , it is the top view showing typically the 
formation pattern of each silicon film which forms two polar zone of a retention volume capacitor in a 
substrate front face. 

Prawing 81 It is the sectional view of TFT of the reverse stagger mold used as TFT of the active-matrix 
substrate used for the liquid crystal display concerning the 3rd example. 

[Drawing 91 It is the top view showing the formation pattern of each component of the active-matrix 
substrate used for the liquid crystal display concerning the 3rd example. 

[Drawing 101 In the active-matrix substrate shown in drawing 9 , it is the top view showing typically the 
formation pattern of the tantalum film which forms two polar zone of a retention volume capacitor in a 
substrate front face, and the ITO film. 

[Drawing 111 It is the top view showing the formation pattern of each component of the active-matrix 

substrate used for the liquid crystal display concerning the 4th example. 

[Drawing 121 It is drawing showing the color array pattern of a delta array. 

[Drawing 131 It is drawing showing an example of the color array pattern of a mosaic array. 

[Drawing 141 It is the top view showing the formation pattern of each component of the active-matrix 

substrate used for the conventional liquid crystal display. 

[Drawing 151 A sectional view [ in / in (A) / the I-I' line of drawing 14 ], a sectional view [ in / in (B) / 
the II-II' line of drawing 14 ], and (C) are the sectional views in the III-III 1 line of drawing 14 . 
[Drawing 161 In the active-matrix substrate shown in drawing 14 , it is the top view showing typically 
the formation pattern of each silicon film which forms two polar zone of a retention volume capacitor in 
a substrate front face. 
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[Drawing 14] 
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yA2i<Drat77^^yh 
t.^- H»Gi,G3---te£0»&£fta*»9:B«> 
B)*^*SP 11,P12-P31,P3 2---<0«^a 

3^x>-^cs (odd) (dix^ro^SA^^xy 
*B:,-y-M»G0,G2---»j:S8R$nT^5. ) t.y 
-MSG 2, (G4) •••fc«t9»«$n<51ii*««P2 
l 1 P2 2-«ffiMt3VfVtCS (EVEN) 
(r^fjWft^fta^xV-y-Ji^- h«|G 1 ,G 3 •• 

COiDlWIt*. 

Ell 6ictt,fe^[3]{CT7-Y^>hro-riXi!) s ^^affi 

^i^^itn^Sfc^^M^yfyfc s 

(ODD) rogilt^SiaVfyfCS (EVE 
N) ©g*ttttSfU\ 

[0 0 17] t/4>U/<C^^^^(pj^T7-Y^Vhro 
TttiSJfcSii^tCtt^^i^^^iJ-CS (OD 
D) CStliPflayfyfCS (EVEN) CD 
*«tti l±»*5«* to. Witff ,TSfi!lo#i|gft^ 



(4) 

y 3 y|lo»^-yA 1 #±J|ffi0)£tir£i/!> => 
y|§©»^-yA 2 K*f Lt^ff R ©*|Sl 
fc«t(«^n5i:,M§l3yfytCS (OD 
D) ©*4fttH:,*#</j:S«Z)|j:StU«^**3>'f*v 
tCS (EVEN) 'h£<fc So 

[0 0 18] *<Oi»*,NSl(OTFTS:fflt^»&-fcf4, 
tiSloy- hiBgG l,G3---coS®LC^^ey«£E 
(4,fflS5cSiroy- h^G2---(0*iiLC^^^SffiJ; 

[0 0 19] 

[sSSSrAl*-r-2>fc*!)W#IS:] iwi 5*raHjfeSr*« 

-© y-*isu:*t Lx&mm&t$<ommmMi>i 1 gt&tc 
fefesttw^basicttat-f-s i ^ *»*-e t, 7i)y 

20 ^ssrt^-rs^t^fcs. 

[0 0 2 0] r.©J:5*ilWSr»*i-Sfc*?)»c,*«W 

* LtMemmtffiicMte vx&mtstittm&o&ftmm 
[0021] *utr,R-©y-^*snc«-L-c«rB»Bi 

»«3 is? >"9-m±<Dfflx*, fiamm 2 
40 zatis&m i ©«««BJ«)4a»«*»*it«*iP]-i-r<5 - 

i:KW»«r*1-S.**W©JB 2 ©»]»■?«:, *-f» T 

?7-j7'-?Y-y?7-mmz-Mi'X, xxmcrnxftcm®; 

y- hie t me y-^«s t oxmcMfc Lxmm 

y- httfiiiWiey-^iiitcm^tc^^ixfcy-^ 
t mwmm^m^%mz.mffi ztitc >^ 
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[ 0 0 2 2 1 lx, iBi-wy-^i||(cMU-c«jfia»^ 
i*^*3V7=>f-Pi±crflT% Mien 2 <om«i§i5{^>ft 

[0 0 2 31 5l'«/&LfcT:?7V7*-^ V V 7* 

mx, mmm 2 <r>wsm\z-n-f z>mm.m 1 oa^otg 

±<OP B TC\ MiroS«EgPtm2<Dm«g5t(7)^[6jffi«(- 

[0 0 2 4] ^tvSfc, ^PeJ^SgfiicrroJ; 

[0 0 2 5] *5ISJ(CioV>T, mffaeOT*7M:/-7 h y 

—y 4 >vw\k. rro^i w^y-y^/i^iWcY^fa 
xp® ufjfaro 3 1 ifMit brx^ifi]^jiffle<](cia 

?"J$tLfcm2(D*7-7^^^?iJi5rS:it5, ^LX, 
^1 <D#7-7 j ;U7$\}k%i2<D% y-7 j /U7?\}k Sr 
mJtaro 1 1M&:JS»1 <D 1 / 2 iiffl fcffi S f 6 ENE£ X * 

[0026] ^nwc&^x, itriacoT^x-r^ 

v h y ^^S^Srffi^T^-f-V^SaJUcD^^-fKfB^ 

t^sfjiaw 1 m&mmco i/zmmm^-rz>mitt~v 
xjjmc&mc-rtitcytmcmm-tzkk *>k, m-o 

[0 0 2 7] 

i&wvnM<DMM] tmKDmmm) sun, r^x 



(5) 

8 

*mmt mrnrn® t*i tt 5 * - ^ 

o^tB^u %(Dm<D%><ftnmmxfoz><Dx\ &m-t 
z>mm*%-rz>mfc%ft\^^x\*, mm^HLx 

[0 0 2 8] glliC&l^X, ^.■MMM^TOy-m^fP 

1 , g 2 • • • Yjjfo\cMxfz>y-y-%ks 1 , s 

2. S3 - • • ko&mcMfcLxmmmmp 1 1 , p 

12, P 1 3 • • • #»/&£;fxT^5„ * UX, ^iB* 
#I$P 11, P12, P13 - • ■ Kjoi^x, y-xm 
SI, S2, S3 - • • (<l^i' LtTFTl 1 5r?T LXig 
2t>mM£tlX^Z><, -?-LT, -7*- Ml 
G 1 , G 2, G 3 • • • frbVim-lZ-kiXTFT 1 1 

i^^mxh^mmmm.mwiat. m&mm&c l 

cic, y-^lsi, S2, S3 - • • a^W^^S 

20 Pi^m-g-^tiiiixS,, TFT11W7« 

C L C ii*#ii±tlfcM^f -§-^#$^2.„ 
[0 0 2 9] ::t*> &i±L<D^^7F*Titi:otzibl l U* 

4x6o *rx% ^-biiGO, Gl, G2 • - -(Doh 

mm<D-y- bmkmmmmi 2twra^tt, 

VxVlhCS^^^ixT^'So ^-hi^GO, Gl, 
G2 • ■ • W3*>, MftGOlEtf:. TFT11© 

[00 3 0] **5, IfilO &t>**f 2 0 <£>*Mfiinc 
tt, ffi3t^4 1, 4 2aSgaS£ftTl^&o 

[0 0 3 1] ^-(p]S^2 oicii, *y-7-f/w^ 2i# 
&yj/u?R y m&y ^/w^G, #fe7^/u^B*^/«e 

?>„ #®*^tSP 11, P12, P13 ■ • • ©Itt 
Ml 211, ^tb^'tl/iixfecOSfeCO^^ — 74 J*'* 2 1 

2 iroga?ijtt, x/w^sa^jda 1 2)-c*$)-5o -r^t>*>, 

40 ^|6j««2 Om (R) , Stfe (G) , Wfe 

(B) «3fe»*7-7^^^ > ;i*Vib3fe£ 

^?ijfi waa@©*7-7 -f/w^?ij) :©*7 
-7j;u?mKY*fixmmi; mu<oz&*imiLk 
Lxx3fft\cffiMmc&mztitz.m 2 5-7 

^KO^y-^W/W^^ljF 1 kWi2<D*7 — y<</\'*m 
F2itt, SaiB01^^fflWl/2S»IICffiai-5tg 

«*r»tx*isuc«st-rixriBit$n-c^5. r©i5 
so Kift^Lfcx/u^saaaj-m, #fe^*^iiBi^x-^i-{c 
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ftffi. L X v > 5 <n X\ f£ £> b BH£p r b«/!>^# £ ^ 5 a 
[0 0 3 2] CCOi ^f^J&bJttfy-^w/U^Oga^J 

Wfe^^/u^BtcM/S-rsaocDiii^iigp 1 i, pi 
2, P 1 3^*tb*l¥lfci: LXXJjfaK®M&)K%Z 

(Dmmn mwcm n ^mmm) -ei4, is] c 1 ^i^ffis-r 

6iiilt3B«P2 1, P22, P2 3^Biroi®^iJiC*}- 

u-c i/2il«llifflS-r?)g§«lfc-^x*(S](i-f jx^J; 5 

Steffi ^i" 5 H*ffiHEP 3 1, P3 2, P3 3I4, Bf* 
iplfSP2 1, P2 2, P2 3CTltg)tro^|Cl/ 

-So Z(Dtzbb, mmm^P 3 1, P32, P3 3£"£tf 
ISiSi^Jte, iB»iW£P 11, P 1 2, PI 3§r^tfiS* 

t, #iii*^P li, P12, P13 - • ■ ©tpi-ft 
[0 0 3 3] ^y-^iS 1, S 2, S3- • • li, ^ 

y>^mc^mi-^bY^mmxfx^?> 0 ^lt, id 

SigtLT^-Sc t^o-C, H?)-CDy (4, 

-CIS, 7 ^^(cfitfr L&tf* h YjjlpUcmxftz y-* 

* ft t c M y - * £ ffl ^ T J: 1/ \> 

[0 0 3 4] ^f a ixcDBI»^lg'b, S*6<]/j:«^spc 
-CfcSfcfc, ®»^«P 2 1 £Wctft?H1-3o i2^b 
fr^SJ; TFT 1 1 (Of- hmffil 1 3(4^- b 
i^G2lc^$ix, y-xf«l 1 l(jy-^«!Slt 
g^£*x, K i~f 1 1 2 1 2 

tlTV^, iSm«*P 2 1K(4, Kl^-f^AMEl 12t 

wmfl;^i 2k\cn,^mc&m£titcmv>mm&c 1 

as^£*t, fgl C 1 {4 K-y K v- y =* 

(C®0fcfg2<£>S«g|SC l^^^^T^So 
[0 0 3 5] Ml (DW&UC 1 ifg2CD*igBC 2 t 
14, ^S^H^^LT*frSltT*D«9, t^GD^- hig&G 

2 tmmm&i 2ioisicftMi^yfytcs« 

[0 0 3 6] r©i oKffif&LtiTtr-jT'-? h V 
g«T(4, ^yy^oy-^iUs 1, S 2, S3 • • 

• l£*fLT, H*^*SP 11, P12, P13 • • • <D 
9*>, x/l'^Be^J^ttfc^^^-^-f/P^ 2 lCD|*ICfe 



/0 

fcm-r?>iii*^i«(DHmfl;^i 2w^^^$tbT^ 

S„ wC07t&. |p]-©y-xiS 2(a4, Y*f6]lC*3V^ 
T, Safe (R) ^^-TSiB^t^P 12, P 2 2, P 

32 - • • (ommmmi 2fttz^u.mm^#mmwi 
^ft-ct^s, twteffly-^iisi, S3 • • --c^ib] 

[0 0 3 7] ZZX\ ?-VmGl\C?£oXXjjftK& 
&&mmffii$.P 11, P12, P13 • • • WPpSK-14, 

tft ii, m^nm 1 2w«jtti^yfvtcs 

io (Kl 1 G0«HS|5C lSyi2«II^C 2) (Offl*)-^ 
»J*tt«#R— C-foSo y-hi|gG2{c:^oTX 
^•[SllcM^^lI^IM^P 2 1, P22, P23 • • • <D 
RflT'k, TFT 11, Wlffi^S^fiftinyf 
yfCS (H 1 (OS^gfC lRTJM2<DmUUC 2) CO 

[0 0 3 8] ;i;h,t£*|-U y— ^iSS 2 |Cfp v oTY^|p] 
(cM-^i®#^HlS P 12, P22, P3 2- • • COF^T* 

i4, t f t 1 1 RTjmmnfa 1 2 totB^^^ffM'feM^ 5 

20 y- hmc 1 ts«Et-5*f:®:S»«*^«P 1 

1, p 1 2, p 1 3 • • • t, y-h^G2(c«M-rs 

«fC©SWPi*^P 21, P22, P23 ■ • • b<D 

rar*i4, tft 1 lRwmmmMi 2<r>n^^-^ 

[0039] b^u^/OSb, ftjfll^yryfcs 
14, i/^tiwiii*^(-*5V^xt>I^Dt@^eic:^$ 

^X>f-CS(Oti^W4, Y^|6]iCpKt-S^«F^* 

3 >' : r>-y-m±<nfflxm-X'hz> 0 

30 [0 0 4 0] Sit, Mfi^^7VtCS«)Slffli 
Hg&C 1 t , iKoy- h^G 0 , G 1 , G 2 • • • a> 

b«9 m-r^ 2 w«sspc 2 i wMic^Jtsffl^^ 

SM^<4, #iii^^P 12, P22, P32 - • • <D 

x x ^-fPis xf y *[6] © ^-rtvco*- [61 v > x h m— e 

[0041] #j;ti4\ b^G 1 ic&fsn-zwmmm 
p 1 2Xf4, mr©<7)y-^iSs 1 im&mmz&wmm 

3\cmm-rz>mmmi$.P3 2tt, ^©roy-^ijis 1 
40 ^asffi^^^s^^x^c s^^$ttrv> 

5» tSoT, y-hi^Gl, G3^i^i-2,^TtbK>iffi 
*^*KP 11, P12 - • - P31, P32 - • - t 
t, t^Wf^ft^^xVf-C S<D%l<DnM&C 1 (4, T 

FT 1 i«KWyl«i 1 2 twg^a^^B^H 

Mi 2<D&mmm^x^<o^mxfio<9 , ^n&^m 

2<Dm^Uc 2l:Moti<^ 0 
[0 0 4 2] ^ixlC*fLT, y- hi®G2Kg^-t-5iij 
*ffl«P 2 2T'I4, iSlg^P 2 2 g#^^ S y_ 

so ^i^s 2^m^mm^nm&^^y"^csmm$ 
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mffii$,P 2 1, P 2 2 • • • ffiMt^yfyf 
CS<D|gl<Dflffig|$C 114, TFT 1 105 HW 

1 1 2 b<D&%m.w.frhy-xm®i i.ikm^x— 
y-*«*i i lttifia^tt, «hr»h© 

■3H^P 11, P 1 2 • • • P 3 1 , P 3 2 • • • b 

t9Wr^2(DS®g|5C 2tliotl>5 (HI 3) „■ 
[004 31 Z<D£otemf8.<DT? ; rj7'i- hV ? 

(A) , (B) , (C) tt, mz'tim 2 OIV-IV w 

ffiia, v— v Kffsm, vi-vr framr-feSo 

[0 0 4 4) i4 (A) (Cio^T, *f\ 7th!/y^ 

TFT 1 1 Wfgtftffll^t^^fta^xVl^C SOU 
(D«ffi35C 1 i: &m&tZ>1z*>to&1&&i/ V =• ->SEK 1 
1 OSr^-TSo 

[00 4 5] v- p^yliio ©JRlMkfc 

j; 9 , y- hmm 1 1 4 1 , ^x^f-c s 

©»*«C 3 £ flWMayfyf 
«**l3^tc soJ6iotti«c 1 ZMsfct 

So 

'[00 4 61 i^t, 7* >y y^77^fitia9, 

*ffi»C2.fc*#J»i6©K-:7'h5'!J a^JHR^e,^ 
-f£„ ^©ttlf, iU*»$P 2 1 x*i4, y-httffii 
1 3 hSftG 2 tefcfcWfcSBttSix, 1 2 60«®gp 

c 2tmm<DY- 1 K**«jfc«sK$ixfctt«fc 

$>So 

[004 7] &tc, y-hUffil 1 3Sr^^t.Ut>f 

*>*fth&A,x\ y-*#t*£i 1 ixtFKW>«lt 

1 1 2*»j*-f5. &t£, JimttMURl 1 5SrJgJ5S;Lfc 

[004 8] L^SttlC, y-^«lllMKl"f 
l 1 2lctuy-^Sfl 1 8St)«Ki"fyS 

-r-i 1 9«:*ix-pn«»wtcS8tti-5. y-* 

y-^«s ltJia^fc^^tb, KV 
4yi&*i 1 9(4, H^Sffii 2t£««Wt-fti^£*i 

So 

[0 0 4 9] ^(Di^tCL-T, H^1SP2 ltdTFT 

1 1 b&i*r&fk=>is7'wcsbi:&fSLl-Ztbi>\c, 
i4 (B) , (O [c^-rJ:?^, BISJSPU, P 
12, p 2 2^t, fjftiayfyyc sSr^-f 
5. 

[0050] zni.oteW&jjmcis^x, y*vyv 



12 

7^ *yh<o-rti&&±vxb> *mmmx&, &mm 

ffi®P 11,P12, P13 • • • ICfcVT, Hfag^7 

*>, 05l:*3^-C, TFT1 lS^SlayrVt 
C ScoSH C 1 Sr^1--5fcJ660T^{ffil<O#ig 

Si/Da^gci^-yASi:, y-MSGi, G 

2, G 3 • • • , y- hSffil 1 3StmHti3yT 

v-tf- c s ©f 2 oWlgpc 2 *Wffcr s 1tv><n±mw<» 
■0 «^*=< yfyf C S «*T ftg|$#C 0 LTttlfttrtt 

-<y V h^X*[Pl{C-ftU-Ct., -7*— MSG1, G3 • • 

• ic&u-rzmmmmp 11, p 1 2 • • • p 3 1 , p 
32 • • • immsfommmm ©Mii^T'y 

tCS (ODD) (rjxbro«»S*3^X^f-f4, -7* 
-MGO, G2, G3 • • • \Z.mWL&foX^Z> 0 ) 
i, y-hiG2 • • •l:««t5i5MWtP2 1, P 

22 • • • mmmB<nmmm®) ©flWMa^ 

20 fCS (EVEN) (rftkO&^ft^ V^Vf-tt, 
y- h«G 1 , G 3 , G 5 • • • fcgBRSiiTHS. ) 

[0051] mtf; #££p> y 3 
x^R<ojjmz&*?fttz$m\mj&isiixh. ft& 

@>B<Dm^m®,P 11, P 1 2 • • • P 3 1 , P32 • 

• • Rtfm&&B<z>ffi%m}$p 21, p 2 2 • • • <om 

SMg&c 1 b&2<DW&UC2b<oM$\UftCQ<nffl& 

30 ^/h$<^Sfc(7T*fcSo 

»^-yA 3 !) n 

A 4 fc» UX^EP L njofaK'pA irtl1t1im\Z.Wf&Ztl 
Tt, *|5:ISgWill*M«P 11, P 1 2 • • • P 3 

1, P3 2 • • • &zffa&mn<Dmmmmp 2 1, P2 

2 • • • C0M*tC*5V>T, tfi^tiayfyfC SIC 
*S»^5^1COSffiS|5C 1 t^2©t«^C2 tcoStlSlgp 

[0 0 5 2] 77-Yy >htf£'P±Tjjfa (Y* 

40 l<Dfl;®g|5C 1 bB 2 (DM^^C 2 t<DM^l^ CO <D 

[0 0 5 3] Z.<DHoK, XmnMnTtT-f?-? h V 

<< tl/YiME&jjft (X7JI6]) X(4±T75|6l (Y75fi) 
tfJlTf, #H*^BlSEP 11, P12 - • - P21, 
P22 - • - P31, P32 • • • COFbIT*, 

y-H6Gl, G3 • • • <D#®LC3^V®Ii, « 
so ^cSg<D^-higG2, ■ •roflLC^yiJIi 
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[00 5 4] *mmmx°it, y-^Slsi, s 

2, S3tC«ioTY*l6lfc^«|fi^P 1 l, PI 
2, PI 3- • • «|RJfc:*SVVT\ T F T 1 1 StW^S 

i&tfg2efHroc2ft*jA^&lRe>r?-<r *^M" 

[0 0 5 5] &fc, ^ffftloy-HftGl, G3 • • 

• fcJtjt£-t-5Bi*««P ii, p i 2 • • • £, 
aw^-hi88G2- • • tc#j£-r*M(WKP2 l, p 

2 2 • • • ^©ratCtJ^T, fgl <£>fl;1&g|5C 

UliS20t7^f^v h ^^lfii©77^^y 

3 • • • \ztti&-rzwmmt$p n, p 1 2 • • • 

®%C&3<Df-hmG2 ■ • • fc»*S1- <&■*«* P 2 

1, P22 • • • wp^ronte^t^tt, 

[00 5 6] OR 2 0|&ttffl) 0 6 ft, #Hi6#iJ<£>?£iPB 

[00 5 7] |& 1 ©UltWCHt, ^4 = vfyf 

(*f5SJMi,CM 1 , CM 2 , CM 3 • • • ftf— YWkG 
1, G2, G3 • • • £afeWKX#lR]K:jetffc#«fcJg 

$£;ix, i&nmm.^y'r^-fc sr±, »hcm 

1, CM 2. CM 3 • • • £*IJJEL-Cfg2<£>fl;Hg15C 2 
[00 5 8] *|ll(6«0»*»*KIB-e'b , % 1 

■3WH«P2i» P2 2, P2 3)):, fcMMfcfc 

Pll, PI 2, P 1 3Rtfffimmt$P 3 1 , P3 2, 
P3 3dSfe**SICl/2JB»!i"oi*e>LTrEB$*tT 



74 

[0059] ^-y-^iias 1 , s 2, s 3 • • 

•is, ^7^tti!:»rtiixTt^. |5)-coy- 

[0 0 6 0] ^i*ixH««*t>**W/j;«j«^R 

10 «iP2l fete, K W"f J'WK 1 1 2 &t>*®3if ttffi 1 2 
fc«««jfcSBR-*-<& K-y° = vjR^t>*S* 1 © 
iWfCl#»rtSjl, ««r**»CM2^bB:, 
lRllCffitJ«SJB2©«««|5C2iS»J5fc**bTlf^S. Il© 
SMBCli, S&2«ttig|SC 2 ttt, R««Bt*^-U 
-C*f|6l ttfc 9 . RKf^geP 2 1 T'tt, iHj|t«I 1 2 t 
«MillCM2 troW(-<*^g3>x>-y-CS^ffi 

i&Zhx^z. 

[00 6 1] rOi5I^Lf;7^7-f7'v kD 
l^P 11, P12, P13 • • • (DffimMfe 1 2 <£>^a* 

12, P22, P32 (om^nM 12 #£;&K*<HS!l;&»$> 
tlitv^. traffiroy-^isi, S3 ■• •■??{) 

[0 0 6 2] S£oT, ^KDmmmtm^ Xjffa\cm 
&&m&ffi$P 11, P 1 2 , P 1 3 • ■ • WP^-Ctt, 
TFT1 1, pftMtffil 2Stl ? «#^S^ VxV-y-C S 

(M 1 coa^gpc 1 St>*|g 2 wflHSgpc 2 ) wffi^/<c 

SP12, P22, P32 - • • ^Joft^TFT 1 lR 

vmrnmrn 1 2 <DtemmmmiLWft-®mctt&& 

[00 6 3] L*»Uife*se>, ^^a^V^VIhCS 

^TV^cscDffi#&Bl2, Y*iRitK«i-<5««r* 

[0 0 6 4] £fc, ^iayfyfCSOllCif 
40 SSBC 1 cb, §j$$til|CM 1 , CM2 • • • ^£>3S9 

tt, Y*[S](C|p^-f-S^S*3^7 f >-tMSl±<DraX'[Sl 

[00 6 5] Z.<n&bttm,&to-7 9'?4-7-? hU ? 

&<omm*mz, mio)mmmtmmmxh<o, f- 
113, y- h^G 1 , g 2 , g 3 • • • 

-rStft-, #^**|CM1, CM2, CM3 • • • 

j: *it e> a» e> » 9 2 rom^SB c 2 i sr mmmrfi 

so [0 0 6 6] fi£oT, EI7IcJq^T, TFT 1 lRXM 
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y- h*SG i , g 2 , g 3 - - • , y- hmm in, 

(*MliCMl, CM 2, CM3 • - -Jfctf(ftJ#S* 
a^VtC Stf)fg2<£>«1£gPC 2Sr^"T5fc»<D± 

-er?^ *vh#fe&*iPi (x*ifij) ic-rttxt, #E 

*SWSP 11, P 1 2 • • • P 2 1 , P22 • • • P 3 

1, P3 2- • • <DmX\ &m&ttlstcttfaUftCO<D 

mm (ftttfinyfyfcs^ai) a*#fc«*L< 

[0 0 6 7] [» 3 ^H*^J) ft 1 Stffg 2 OSUSMt* 
l<DTFTS:fflV>tfe5o 

[0 0 6 8] 13 8**, T^e/u^r^i/y ^vJ^5rte»g 

3 C H8Ki*5l^T, #7^S«10A©«I«|K 
tt, TflSKl 10AO±lCi?y^/uIj!i^i5y-bi 
4il l 3AimtiL£ti, y-MftWRi: 
LTtf)^ l/f/umityoi 1 4 A^7FM£*tT^5 0 * ^ 
Psl'WtfkVQl 1 4A©$Bl^tt, ^>^t%0 1 1 4 

B^jg^^tb, ^^^/^BMb*i i 4 Airixy nvawt 
^Sr^tSfcft^Wi^T^^? r ^ v' !i ^>S»l l 

7A«$titi/^o «tt<^7^7r^^y ^^m 

l l 7 A<o*ffi{MHH\ iftS^cDN^T^/^r^v' 
y^yfl l6A^M$ttt^5o Nlor^7r 

*:xy ^yli i 6as, y— h*ffii 1 3Ai^t 

5»^3iy^^y*ix, y-^^®i l lAi KK 
^fttfcl 1 2A*fc$MM£;h/Ct^o y-*««l 1 1 

AMte N ^ey^ii i SA^Ltr/^^^At 

ttffl 1 8BaS»fife*iX"C*5 5, r^TVU^^filJi 
Ji 1 1 8 y-^^S 1 , S 2, S 3 • • • 

£*i/t^5 0 KWySii 1 2 AtCtt, I TOg^b 

[0069] mmmm 12 a a tok b\ ei 9 ^ 

-T J: 5 fc, B*««P 1 1 , P 1 2 , P 1 3 • • • OS 
»fctt»/jtSJit*59, HJ*S^12A(^« 
^^ifc Scofgi^SffiSssc i.fc:fc 

[00 701 ^1 0««ttC 1 <OT*«KI4, MS 

wr * mmmtfL stints 9 >^mtm 1 uAt^y 

^isWcmx 1 4 b ia^iSft^fSi^yf yf c s 
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«fcf± % v-bnmi 1 3 AtraNrfc^sixfc^^^ 

*-t~i 5 fc. lilfffiigp 11, P12 N P13 - • • 
fl, x/w^SE?iJco^7 7--7^/u^ 2 l(c*teLT8Sg£ 
JVC 1^5. y — *|gS 1 , S2, S3- 

10 • -(c^LTtt, mc&\cttm-tz>mmm®LP 1 1, p 

12, p 1 3 • - • oB*fl« 1 2 A<Dfy&&ffi£tix 

l>Sc Z<Dtctb, m— <Dy-xBS 2fctt, S&fe (R) 
te#JCS-r a BfUHRV P 12, P 2 2, P 3 2 • • - #y 

[0 0 7 1] lOS^tt, #J 

y-^*s 2fc»o-cY*iPifcafe-»iii»««p 1 
2 N P22, P32 - • ■ xifts tfc^sa^^v-y-c 

^Mi^yfVtCS^loSiSC if±, H 
20 ^«ffii 2 AOfflgf-e«^$tuTl>5^"CllJSMl irffi 

jt-rsa^ ^ofgi^ssgpc 1 wt&to^hmG 

0, Gl, G2 - • •*>fe3R9Hl-r*2(0«««BC2i: 
0WfcfcMt5fflat«i*ffi«BB«tt, BI««*Pl 1, P 
12, P 1 3 • • • <DfflXXj?ft&TfYj?fa<D\,^~rtl<D 

iSfe, (Hi o^*Dt^T, M^«^l 2ASt«SMi3y 
r>tc scnm 1 ^ffi«SC 1 *JBfiKi-5fc»<o I TO 
B^*^->A7^ y— hJBGl, G2, G3 • 

• y-h«Si 1 3AftOH*^i3yfytcs 

30 <D»2tf)««SfBC 2Sr^"r5fcftO^>^/HRco^ 

^-yA6 ^i/^s^Ml^yfyfc s 

^»IrI»^C 0 t LT»i»Sr#LT*Ufci:#, I TO 
^-^A7^y^ /HBo jb^^n° ^ - > a 6 

ti&tkLxtss **kaa«>y-n*G i, G3 • • • k 
aaft-f-sBisPHKP 11, p 1 2 • * - P3i, P32 

• • '^tinyfyfcst, y-h«lG2- • 

' iCft^-r^>H*^iSP 2 1 , P 2 2 • - . <D&m®& 

^yfVtc s £<Dffl-m, ^i»S:f+Lfc*i-f6i«^co 

40 0ffii(WinyfyfcS(7)iiI)i^L^ o -t 
[0 0 7 2] /jT4b\ *Hffi^JX*tt, ^ 2 cD«1&g&C 2 * 

satsKkfcoT, mi<Dmmmtmm, «r«^y-. 

h^GO, Gl, G 2, G3 • • • SrJBl^fca^ ^ 2 CO 
HffiMOJ:5(C, #ffl^«}#S*»CMU CM2, C 
M3 - - -SrJBritU -^Srffl^T, ft^i^yfy 
tCSS:*^Ltt)J;v> 0 

so [oo7 3] im4<Dmmm) mi^^msommm 
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t£o^X©0U60>JX*fc5;6S, *H16«IIB:. ^-f-V^SB^J 

-f ^B3?iJ(^^CoTV'<?)fcJ6 > Bfii ^teT-^t-IBg £ ft X 
^3/!>s, -?:©flil©?$#tt, 3fH©3l;te#Jiimre;fc5;fc 

[0 0 7 4] Ell 1(4, #||Jfe0iJOT^-r^ TV h y ^ 

^a«ro«-«^gp^w^^-v$r^L.fci§iT*$>5 0 mm 

#S«©«ffi{£<±, X*ft{£Mtf$y- hillG 1, G 
2, G3 • • • kYjjfo{CMXfZ>y-X&H.S 1, S 2, 

S3 - • • b<D#&t l cZiifc vxm^%ii$.P 1 1> PI 
2, PI 3 • ■ • ftT&rfL£tiX\<^<, Cl;ft^©B5li1>ME 
Pll, PI 2, P13 • • • Xf4, y-^^s 1. S 
2, S3 • • -tC^L, ^^^fy^tLtCTF 

ti i zfrLxmwtmmnMi 2^mm.$tix^^ <> 

tc, HU^oy- 1-iitGO, Gl, G 2, G3 - • -irpj 
fill 2t«ai, «Mi=>f>tCS« 

[0075] rffli^^ii, mifo^m3<nmm 
mcx&ztK *mmmxte, #&r, at&G, w&b 

aws-*-* J; 9 ic, rnmmmp n, p l 2 , p i 3 • • 

• ^IBJUSttTV^S.H 1 1 Xtt, #H*«iSP 1 1 . 
P 1 2, P 1 3 • • • 

*©#,©««£ (R) (G) (B) T^LtfeS. 

X\ i&fe, Wfe©3fe©;<7 7 — y^/U^Ci, [211 

3t^LfcJ:5t-> 3 6£ lWti LTX^|SI(C 

-7^/l^?ijF 2' («gfc8:g©#7-:7-f/i'*5»J) t 
»4, MIEWl*&^»lWl/3JSffl{cffia-r5Eilff»t 

[0 0 7 6] r»J:9^*7-7^/W^(0iB?IJtC^L 
X, V— M&G 1 lcSBR-t-5®*««P 11. P 1 2 , 
P 1 3 • • • Xtt, MR, SifeG, WfeB©*7-7 

-f/u^2 i\cMfc-tz3i<Dmmm®pi 1 , pi2, 
p 1 3&mMfc* Lxxjjfa\cw&mcm9Mi,mmz 

S„ £fc, ^-HlG2fc«tt-t-5H3lHH«P2 1. P 
2 2, P2 3 • • •*»f,*SJB2<OW*?IJ «BtfcJ£g© 

«*5U) Xfc, *&R, i&feG, #6Bfc*J-j£1-3 3o 

©Bi?iffii£P2 1, P22, P 2 3£r l^&ir LTX* 
|S|fcia»Wfc4*9 3gUEll*tfCV^.Crt?, fgl© 

(ommPl) £©115X14, *fi,R, Si&G, W&B©#7 
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X^»if$t£i3?iJLfci: 1 /3 «JtHfcffil!§1-5E*/£ 
*CD^*, &BHltg*lcP 11, P12, P13 - • •© 

tp-CMfeUtt, -&»ciB*tV^fc*tt;fc&£2lc-r*i 

^IB^JttB^LX, fty-^ISl, S2, S3 • • • 
1, S2, S3 • • -f±, Y*|6i{C|pI^o-C#B*®% 

[0077] m-<ny-xB, #Jx.ii, y— * 

S 2 (CIS, BKSflMfcP 12, P22, P32 - • • ©B 

M^&BHtlWS P 11, P12, P 1 3 • • • ©WX 
14, TFTl 1, lllil 2SO ! ft^l3yfyf 
CS. (J61W*«»C l&tf»2©«fittC2) ©ffi# 
20 6<jjfc0^BiS J llI-t?fc5^, y— *S6S 2lCi&oXY 
*-fp]{Cit&^pj*^P 12, P 2 2 , P 3 2 • • • (Dm 
X{4, TFTl lSWIIffil 2<DmttWmrfttiLm 

[00 7 8j.li>L4iJS^ ftjfSiayfVtCS 

tixi/^o w*«ttfc*s»* 
yfyf-cs©wifii. Yjjfticmm-tzvmmm 

[0 0 7 9] Sfc, ^Ml^Vf^tCSiDf l©f 
30 m&C 1 WSwy-hi»G0, Gl, G2 • • 

e>3R*j a-r*2©«««ijc 2 i©w»cii3»tsffi#«j*tt 

BM#i4, #B*flMcP 12, P 2 2 , P 3 2 • • ■ © 
^ T- X ^ [6] S Zf Y * Ifij © V ^ f jx W 7J (6] I C *3 ^ X 1 1^ - X' 

(x*ifii)3J«±T*-iS](Y*fS])©ry^^ y M*nas» 

4Lfci^<>, «%ftl<&y-hi»Gl, G3 • • -K 
^•TSBSffl^P 11, P12, P13 - • - i,ffl 

40 i x P2 2, P 2 3 • • • b<DfflX&&®M='>'7 t ^ 
f-C S©Sft<l^LV^©X, y- hlS^X©7 y s/ 
*-©»4SrKjhtf#5/«i:if, B l ©HJ60J it lRl#^Sb 

**s, mi<nmnMtmm\c im<r>¥- h^go, g 

1, G2, G3- ■ - ©— SPSr^^fia^T^CS 

(C, Hffl©t*^l:^CMl, CM 2 , CM 3 • • • £ 
JgtfU ^©-SC*i*^*='^7 :? >'f-CS©^2©S 
ffigpc 2lcffl^xt>J;^. 

so [0 0 8 0] tfc, TFTl ItLtll, 37*7ti© 
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TFTSrfflVCfc 

[0 0 8 1] [^©ftfeOHiaW *^T^r-fyv 
t, *?-*S**igfllto»&i:lRl*lc» 77^^>h 
[0 0 8 2] #lEMi«l!i*SV^TH:, SfflfclTO 

. $ ^>ic, TFTtCft^T, MI M(Me t a 1 - I n s 
ulator -Metal K£*-< 

If. 0**mfcv*L4tffi£3»*«r*-t-4. 
[0 0 8 3] «DI±©* Uffl^ttfrl*] «±© t *5 9 , * 

3 >-x>-y-sr«^-rs^ i 2 ©s^gpo* 

[0 0 84] H*««-Ctt, m 1 ©ttMRfttfSI 

4tt«§«ssr*aift-*-5*r»t-e, b i ©*ttttxo<sB 2 
y yAfcWjh-t?**. dilate, s**fflXT>'i«^*cDj«f a 

$felc N ff«c©y-h«fcS*JC-f5BlMH*i««c©y 
[ElffiWlS^lftM] 
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[El 2] JBlOS16Mfc«5«»**8flllifll^*:T^ 

[0 3] |2I2tc:^-r^^^-vromS;lSlt?fe5. 
[04] (A)tt, H2©iv-iV *SlC*31t5WfS0, 
(B) iiH2CDV-v' iS&lcfcttSBrffiE, (c)tt. EI 2 

(DVI-VI' *SH£*>tt5»rffi0-efc5. . 

jo im5] mz^-rrtT jy'-v v y 9*mmz&^ 

[ 0 6 ] 3? 2 QHttMlCffi 5 JB l^ife. T * 

[0 7] Ele^-f-T^v'W^ h V #x&RK.tS\,* 

20 0-efc5„ 

[B8] »3©2l^fc«$«i&a*»Ifcfli^fc7* 

©TFT<D»raigT*>5o 

-T¥@0-T?$>5 O 
[010] @9l:^t7^f-f7''rh!J^7iKICt3^ 

[011] »4©^«fcffi5«S**S«fcffl^fc7 

[012] x/v-^ga?iJ<D&ga?ij/^-;y£^-t-0-e$> 

[013] fm.Wto&gS&W-w-W'kTfi-t 
0T*fo-5„ 

[014] ttfcWKftfc^JBIlfcJB^fcr*^ h 

y ^^S«ro#*fi£gi5^ro^^^-^^1-¥S0T- 

40 fo5 0 

[015] (A)tt, 014(01—1' «8fcl*itt5»rffi0, 
(B) I4H14WII— II' MlCjb'tf&IPrSH, (OI10 
140111-111' i»tc*j»t5»rt50TS)5o 
[01 6] @14(^t7^f-f^v h y ^^S«tc*5 
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[ItiiB] Wl3¥7^30B (2 0 0 1. 7. 3 
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gas $ 2 ^smffit t \c x 9 
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i^mmm 3 ] 

miEmtrgaz] 0019 

[0 0 19] 

9> Hul3^lS*«^<bHugB^2^4«^tli#rlBy- 



[*tE«*5fig*l 0 0 2 0 

[»E«*JBa*] 0 0 2 1 

MB* 
[3MJHHJE6] 

lffiJEft%.lMB4,] 0 0 2 2 

[*IE*f*]S@^] 0 0 2 3 
[*3BE»jE8] 

[*|IE»*5Ba*l 00 24 
[#SS*fIE9] 

[ttjE#*gl£] 0 0 2 5 
l&ttWSEl 0] 
[«iE*f*^S^] 0 0 2 6 



(51) Int. CI. 7 !&gijf2# 
G 0 9 F 9/30 3 4 9 

9/35 



F I 

G 0 9 F 9/30 
9/35 



(##) 



3 4 9 B 



F? — -M##) 2H048 BA02 BB02 BB07 BB08 BB44 
2H091 FA02Y FD02 CA01 GA02 

GA13 LA30 
2H092 GA22 GA30 JA24 JA46 JB03 

JB62 PA01 PA06 PA08 
5C094 AA03 AA05 AA08 AA48 BA03 
BA43 CA19 CA24 DB04 EA04 
EA05 EA07 EA10 EB02 ED03 
FA01 FB12 FB14 FB15 JA01 



